Abstract The objective of the present study was to determine the reliability and validity of the Persian translation of the
Introduction
Rheumatoid arthritis (RA) is a chronic autoimmune disease that leads to inflammation of the joints and surrounding tissues [1] . RA may also affect other organs such as the heart, liver, and etc. The etiology of RA remains unknown [1, 2] .
The fatigue, pain, stiffness, and joint swelling as a result of RA are recognized as a significant cause of patients' functional disability [3] . It was estimated that RA affects 1 % of the adult American population [4] . In Europe, the incidence rate of RA varies between a low 8.8/100,000 for France and a high 24-36/100,000 incidence for Scandinavian countries [5, 6] . A recent study in Iran revealed a prevalence of RA of 0.19 and 0.33 % for rural and urban areas, respectively [7, 8] . The prevalence of the RA increases with age, and there is higher incidence in women compared with men [9] . Although the burden of RA is substantial for pediatric and adult patients [9] , RA has been shown to have greater effects on patient's activities, mental health, and pain in younger patients [10] . Chronic diseases, such as RA, in youth are associated with high pain, disability, depression, impaired work, and school functioning [10, [12] [13] [14] . Furthermore, being a young adult with RA predicts future disability, pain, and well being in adulthood [11] . There is a general agreement among health care professionals that considering symptoms of RA alone as medical outcomes is not sufficient. The concept of quality of life has been increasingly used not only for assessing daily clinical practice but has, recently, also been recognized as an important disease and health-related outcome measure [15, 16] . Health-related quality of life (HRQoL) is defined by the World Health Organization as "an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, and standards and concerns" [17] . HRQoL is a multidimensional concept which encompasses physical health, psychological state, level of independence, social relationships, and people's relationships to salient features of their environment [17] . Assessment of HRQoL helps following the trends of improvements, the assessment of treatment effects, and the identification of strategies to prevent adverse complications in RA patients [18] . Several generic HRQoL assessment instrument exist, such as the Medical Outcomes Study 36-Item Short-Form Health Survey [19] . Disease-specific measures to assess HRQoL among patients with RA include the Stanford Health Assessment Questionnaire [20, 21] and the Arthritis Impact Measurement Scales [22] . While disease-specific measures cover all the specific factors of RA (i.e., clinical features of RA), generic measures have the ability to compare health status in any population regardless of the disease or condition [23, 24] . Although the 36-item Short-Form Health Survey (SF-36) has been widely used to assess HRQoL in patients with RA [24] , it does not fully consider all aspects of the patient's quality of life. A recent study revealed that limited activity at school and workplace was a major complain of adolescent patients suffering from RA [10] . The Pediatric Quality of Life Inventory (PedsQL™) was originally developed by Varni et al. and used to assess health conditions in pediatrics with chronic disease [25] . In contrast to the SF-36, the PedsQL includes school/work functioning as an important aspect of patients' life. The PedsQL was originally used in children aged 2 to 18 years and their parents. The PedsQL has been widely used for various diseases with acceptable measurement properties. Recently, efforts have been made to provide continuity of in assessing HRQoL assessment in young patients after the age of 18 [26] , with the PedsQL™ 4.0 Generic Core Scales Young Adult Version that was administrated in a US university student population (aged 18 to 25) [26] , and validation analyses confirmed a high internal consistency and could successfully differentiate between healthy people and youth with chronic diseases [26] .
To the best of our knowledge, there is no study that assesses HRQoL in young adult patients with RA in Iran. The aim of this study was therefore to cross-culturally adapt the PedsQL and to assess HRQoL in Persian-speaking RA patients.
Methods

Participants
From February 2010 to April 2011, n0197 patients with RA who had been referred to from the rheumatology clinic at the Boo-Ali hospital were recruited. An expert rheumatologist confirmed the diagnosis of RA according to the criteria set by the American College of Rheumatology [27] . Criteria for study inclusion were age from 18 to 25, a confirmed diagnosis of RA by a rheumatologist, willingness to participate in the study, and fluency in written and spoken Persian. The study protocol was approved by the research ethics committee of the Qazvin University of Medical Sciences. All participants gave their written informed consent.
Measurements
A demographic questionnaire was designed to collect information on basic demographic factors such as age, gender, and educational status. Furthermore, clinical variables, including duration of RA, number of tender and swollen joint, and erythrocyte sedimentation rate (ESR), were also evaluated.
Disease activity score-28 Disease activity was measured by the Disease Activity Score-28 (DAS28) [28] . The DAS28 is a useful measure to evaluate inflammatory disease activity in RA and includes four parts: (1) number of tender joints, (2) number of swollen joints, (3) erythrocyte sedimentation rate in blood, and (4) general health assessment using a visual analog scale (VAS). VAS (0-100) is a simple tool to evaluate pain severity as reported by patients. The DAS28 total score can be generated by using the following formula: DAS28 The SF-36
The SF-36 is a general questionnaire used to assess HRQoL [19] . It has been used successfully in chronic diseases including RA [29, 30] .It includes 36 items and covers eight subscales including physical functioning (PF), role limitations due to physical health (RP), bodily pain (BP), general health perception (GH), social functioning (SF), role limitations due to emotional problems (RE), vitality (VT), and mental health (MH) [19] . The SF-36 has been translated into various languages and is also available in Persian. Measurement properties of the Persian version were previously confirmed in a population study comprising 4,163 healthy Iranian adults over 15 years old [31] .
The pedsQL™ 4.0 generic core scales young adult version
The PedsQL™ 4.0 Generic Core Scales Young Adult Version has 23 items with four subscales including physical functioning (eight items), emotional functioning (five items), social functioning (five items), and work/school functioning (five items) (Appendix 1) [26] . These items are similar to those in the PedsQL™4.0 Generic Core Scales Adolescent Version (i.e., 13-18 years old) [25] . All items of the PedsQL™ 4.0 Generic Core Scales Young Adult Version score on a fivepoint Likert scale, ranging from "never" (0) to "almost always" (4). The scores are linearly transformed on a scale from 0 (worst condition) to 100 (best condition) [25, 26] . Besides the four subscales, the PedsQL™ 4.0 Generic Core Scales Young Adult Version has two summary scores: the physical health summary score (eight items) and the psychosocial health summary score (15 items). To create the summary scores, the mean is computed as the sum of the specific scale items divided by the number of items.
Procedure
The patients completed the set of questionnaires at baseline after agreeing to participate in the study. Demographic and clinical data were collected at the same time. Two weeks later, the patients were asked again to complete the PedsQL™ 4.0 Generic Core Scales Young Adult Version to ensure reliability of the instrument. However, nine patients did not complete the questionnaire dropped out and did not complete the questionnaire for the second time.
Translation
After receiving permission from the MAPI research trust, the PedsQL™ 4.0 Generic Core Scales Young Adult Version was translated into Persian by two local EnglishPersian bilingual translators (forward translation). Next, the translators discussed their translations to achieve a reconciled version. Then, the first reconciled forward version was back translated into the source language (i.e., English) by a native English-speaking translator. The translator was not aware of the original version and had no access to the original English questionnaire version. The back-translated version was sent to the developer for review and comment. In the next step, the backward-translated version of the PedsQL™ was compared with the original English version made, and necessary modifications were made.
This second version of the translated PedsQL™ was piloted in a sample of N011 patients with RA. A cognitive interviewing methodology with respondent debriefing technique was used for this step. Afterwards, the PedsQL™ 4.0 Generic Core Scales Young Adult Version was revised based on the results of the cognitive interviews. In the end, the resulting final version of the translated PedsQL™ 4.0 Generic Core Scales Young Adult Version was administrated to a sample of n0197 patients with RA (field testing).
Data analysis
Data were analyzed using SPSS version 16 and LISREL version 8.80. Ceiling effects (i.e., the percentage of scores at the maximum possible scores) and floor effects (i.e., the percentage of scores at the minimum possible scores) were computed to assess the range of measurement. Floor and ceiling effects were regarded as being present if more than 15 % of the responders reported highest or lowest possible scores [32] .
Reliability was assessed in two ways: (1) internal consistency which was evaluated by calculation of Cronbach's alpha coefficient on the four subscales and total scores, and a Cronbach's alpha 0.70 or higher indicates acceptable internal consistency [33] ; (2) test-retest reliability was evaluated by calculating intraclass correlation coefficients (ICCs) for the 2-week interval. ICCs of ≤0.40, 0.41-0.59, and ≥0.60 are considered small, medium, and large, respectively [34] .
Convergent validity was examined by computing intercorrelations between the PedsQL™ subscales and the SF-36 subscales. It was assumed that the PedsQL™ correlated positively with the SF-36.
Known group comparison was used to assess discriminant validity of the PedsQL 4.0 Generic Core Scales Young Adult Version. N01,803 healthy young people were randomly selected from Qazvin University of Medical Sciences with similar age and sex distribution. Based on previous studies, it was assumed that healthy people reported higher scores than people with RA [35] [36] [37] . According to the previous studies, HRQoL is affected by comorbidities [38, 39] . Thus, patients with at least one medical comorbidity were compared with those patients reporting no comorbidities based on quality of life scores.
The factor structure of the PedsQL 4.0 Generic Core Scales Young Adult Version was evaluated using confirmatory factor analysis. CFA was applied to for both groups (i.e., patients with RA and healthy young adults) to verify the original four-factor structure [25, 26] . A weighted least squares estimation method was used to perform the CFA. The goodness of fit of the model was evaluated with the following parameters: chi square (χ 2 ), an absolute fit indices that are sensitive to sample size; the goodness-of-fit index (GFI); the comparative fit index (CFI); nonnormed fit index (NNFI), parsimony normed fit index (PNFI), and root mean square error of approximation (RMSEA). GFI, NNFI, and CFI ranged from 0 to 1 and values equal or greater than 0.90 are considered acceptable fit. A RMSEA value less than or equal to 0.05 is considered acceptable. PNFI is considered as parsimonious fit index and ranged from 0 to 1 with higher values indicating a more parsimonious fit [40] . In the study, two models were tested: a four-factor model for healthy young adults (n01803) and a hypothesized four-factor model for patients with RA (n0197).
Despite of the existing scale structure of the PedsQL (i.e., four-factor structure), the EFA in the original study revealed an empirical five-factor structure [41] . Therefore, a five-factor model was specified for the CFA analyses in the current study if the four-factor structure did not yield a good fit.
To examine the ability of the PedsQL 4.0 Generic Core Scales Young Adult Version to detect a treatment effect, the measure was administrated to a subsample of 49 patients with newly diagnosed RA. The patients were prescribed either disease-modifying antirheumatic drugs (DMARDs) or nonsteroidal anti-inflammatory drugs (NSAIDs). Studies have indicated that NSAIDs can reduce pain, inflammation, and stiffness in patients with RA [42] [43] [44] . On the other hands, the use of DMARDs has been shown to be effective in preventing erosive disease [44] . The patients were asked to complete the PedsQL at three different time points (baseline and 3-and 6-month follow-up). Previous studies have recommended the use of effect size statistics for repeated measure designs [45] . However, effect sizes tend to be overestimated if the distribution of the baseline scores is narrow. One way to avoid this problem is to use the standardized response mean (SRM). In this study, SRM were computed to assess changes in the PedsQL over time (responsiveness) [46] . The SRM is obtained by dividing the mean change from baseline on standard deviation change. Values of 0.20, 0.50, and 0.80 or greater were considered to represent small, moderate, and large degrees of responsiveness, respectively. The repeated measure analysis of variance was used to test the differences between values of the three measurements. Statistical significance level for analyses was considered to be at p<0.05.
Results
Demographic and clinical features of the patients are shown in Table 1 . The majority of the patients were female (79 %). The mean age and disease duration were 23.2 and 54.3 months, respectively. Minimal floor or ceiling effects were observed in all four subscales of the PedsQL.
The internal consistency of the Iranian version of the PedsQL was acceptable, with Cronbach's alphas ranging from 0.82 to 0.91 (Table 2) . Test-retest reliability was good, with a high intraclass correlation coefficient for the two time points (Table 2) .
There were significant correlations (p<0.01) between the PedsQL scores and SF-36 subscales (Table 3) . A high correlation was observed between the PedsQL physical functioning scale and SF-36 physical functioning scale (r00.75).
Results of the discriminant analysis are summarized in Table 4 . Healthy subjects had a significantly lower burden of disease compared with patients with RA even when considering adjusted p values (i.e., Benjamini-Hochberg procedure). Furthermore, statistically significant differences were found in the means of the PedsQL subscales scores depending on comorbidity (Table 3) . Patients with at least one comorbidity reported lower HRQoL compared with those without any comorbidity (p<0.001).
The hypothesized four-factor structure was tested by the CFA for patient and healthy participant samples. The results revealed that the four-factor model did not provide an adequate fit for both patient groups (χ 2 0802.94, degree of freedom0 224, p<0.0001, GFI00.73, NNFI00.89, PNFI00.77, CFI0 0.90, and RMSEA00.117) and the healthy young adult group (χ 2 0556.11, degree of freedom0224, p<0.0001, GFI00.78, NNFI00.89, PNFI00.76, CFI00.91, and RMSEA00.091). Therefore, an empirical five-factor structure as suggested by Varni et al. was tested in which the five-item school functioning scale splits into three cognitive functioning items and two The results regarding the changes in the PedsQL subscale scores over time are summarized in Table 5 . Repeated measures analysis of variance revealed that the mean number of the PedsQL increased significantly after the 3-month and the 6-month follow-up compared to the initial baseline visit ( Table 5 ). The most responsive subscale was work functioning with an SRM of 0.57 at 3 months and social functioning with a SRM of 0.70 at 6 months. Positive SRMs represent an improvement in quality of life over time. Generally, the SRMs were small to moderate at 6-month follow-up, implying improvement of HRQoL occurring between 3 and 6 months ( Table 5) .
Discussion
The aim of this study was to assess the psychometric properties of an Iranian version of the PedsQL, with a sample of young adult patients suffering from RA. The Iranian version of the PedsQL showed a high internal consistency and good test-retest reliability as well as high construct, convergent, and discriminant validity. Furthermore, the factor structure and the questionnaire's responsiveness to change over time were assessed in the study.
Response variability within the population was supported by the lack of floor and ceiling effects. Therefore, the instrument can be used to detect health changes over time. The original version of the PedsQL reported similar findings for US university students with chronic health conditions [26] . High Cronbach's alpha coefficients for the four domains of the PedsQL confirmed that these domains were internally consistent. The results were in line with previous findings in the original validation study in the US (α00.71 to 0.86). Reproducibility of the young adult version of the PedsQL was assessed using ICC over 2 weeks. All ICCs were above 0.70, therefore demonstrating high reliability/reproducibility of the questionnaire results over time. This is the first study to assess the reproducibility of the PedsQL™ 4.0 Generic Core Scales Young Adult Version. However, the stability of the PedsQL™ has been reported for different age versions [47] [48] [49] .
The study indicated that the PedsQL™ correlated moderately with the SF-36 and the VAS. As anticipated, the physical domains of the PedsQL™ correlated moderately to high with the corresponding domains of the SF-36, demonstrating that the PedsQL™ and the SF-36 capture similar conceptual areas. Again, these findings are consistent with results obtained from the initial validation study conducted on a US university sample [26] .
In the present study, the PedsQL™ was able to discriminate between patients with RA and age-and gendermatched healthy university samples. Significantly higher scores on the PedsQL™ could be observed for the healthy sample compared to the RA patient sample.
Comorbidities can affect patient's functional ability [39] . A recent study demonstrated that an increasing level of functional disability is significantly associated with poorer quality of life in patients with RA [38] . However, in contrast to our study, mental functioning was not affected by comorbidity among Australian patients with RA as shown by an earlier epidemiologic study [38] . Using different instruments to assess HRQoL and using an older sample may be potential reasons for these discrepancies in findings.
Contrary to the hypothesized four-factor structure, the CFA indicated a best fitting five-factor model of the 23 questionnaire items. There are discrepancies in the literature regarding the structure of the PedsQL™. While a four-factor structure was reported in a previous study on Iranian children and adolescents with attention deficit/hyperactivity disorder [48] , the Iranian version of PedsQL Generic Core Scales in adolescents supported a five-factor model similar to the original version of the PedsQL [47] . Possible explanations for these divergent findings could be differences in demographic characteristics of the study populations, such as age, or differences in clinical variables.
The PedsQL Generic Core Scales was sensitive to change after intervention over a 3-and 6-month follow-up. At the 6-month follow-up, all subscales of the PedsQL showed significantly lower scores, indicating a significant improvement from baseline (all p<0.001). Our results were in accordance with other studies [i.e. [42] [43] [44] [50] [51] [52] .
This study has some limitations. First of all, our patients are not representative of all Iranian patients with RA. Therefore, the generalizability of this study may be limited. Thus, data should be interpreted with caution. In conclusion, the Iranian version of the PedsQL™ has good psychometric properties and can be recommended for the use in RA research in Iran. 
